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Log Replication and Recovery in Cluster-Based Database System
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%(Guangxi Key Laboratory of Trusted Software (Guilin University of Electronic Technology), Guilin 541004, China)

Abstract: Many applications such as social networking, online shopping and online finance may receive highly concurrent data access
from massive Internet users. In this scenario, traditional single node database systems gradually become the bottleneck of the system, and
the main reason for many successful Internet applications is the use of cluster-based data management systems. Compared with traditional
database systems, cluster-based distributed database systems have better scalability and availability, and log replication is one of the core
components to build these features. Master-slave based log replication cannot handle the uncertain logs while failure occurs, resulting in
the risk of inconsistency among different copies. Consensus algorithms cannot be directly applied to the database system due to the lack
of transaction consistency model, and they also have issues in leader election with livelock, as well as double master and continuous
election problem. This paper introduces a log replication strategy and corresponding recovery technique for cluster environments, which

can effectively process the uncertain logs and provide two read consistency options, i.e. strong and weak consistency. A lightweight
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master election algorithm is also presented to avoid the master election issues. The algorithms are implemented in the OceanBase
distributed database system and tested using benchmark tool. Experiments show that the proposed method can improve the scalability and
availability.

Key words: log replication; recovery; consistency; availability; database system
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NS HC RN R rotal_node_num;

MINSEC HANR server list;

T S8 Y S5 master_idx.

1 let master_idx=—1;

2 let max_term=—1, max_IsN=-—1;

3 do

4 let resp_n=0; /0% 1FHHAE B0 SR

5. for ( server_x in server_list) do

6 FRILW KL server x,3REX x_term F1 x_IsN;
7 if 5K E) then

8 resp _nt+;

9 if (x_term>max_term||(x_term==max_term && x_IsN>max_[sN)) then
10. master_idx=server x.idx;

11. max_term=x_term, max_IsN=x_IsN;
12. end if

13. end if

14. end for

15.  while (master_idx==—1||resp_n<total node_num/2);
16. WA AL I T Y05 master_idx
e SR A AR B Y R AT A TH 2 R R ok A, R 00 I H S AT AR BE A BE A8 1E Ak 553X BUIn
(1) FRATTH FER Dy D73 48 I )R] b, AN 75 e e 380 79 WA SR 95 T I 1) ) ok 55 4 50
i SN ) =348 3= I i)+ 45 I ).
42 FEPHRWKE

A A L 2, W R IR H A B, B H R O H AR FRIE A H AR AR S5 3.2 W
H & 52 S, DR A8 H & — o At — B0, 7T DL B 4 R80T R 52 A8 H ks i 4 2 75 20w 5 = 3h b B 3715 s i B
A RO AT B AR AE H & 5 1 sl — gk 28 1) Ji5 Pefse; an % H S S 70 R — 3 Ui i X 1
H A TH 3 RUANHE L SR 28 45 00 J0 28 H &8, w] DU 4 I B At 3270 s i) G 8 6 A b 28, 5 M) ok i 1 7y
B ALK E W R 10 3% cfN(confirm number) 26 7 5 721 s B i il B oK 1 H G 8 i IX N g, 2
AT AT A0 AR i 1) H 3G TR PR A 30T o 52 aX e oK e I 3572 75 v DR AT . 4 SR 7 10 20 400 1) 32 74 P g e, )
ZEER S E AT, BN O A H B RIE R — BN ARG H & —E SR B A R B EE AT 2
R, O AT ) 5 55— 58 mT LAl 52, WLRVE 2.

Bk 2 AR AR E E

1 if e HERATIEK then

2 replay_commit_log() //IAIIXE$E38 H &

3. end if

4. MWHEHFF IR emN=C48 L M K HES

5 MCH RSO 3R IsN=1 K H &5

6 for (i=cmN+1 to IsN) do
7 log =\ EH fBUhiS 0 i HE
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. if log i WHAEHA | then
9. ¥4 log i 5 AHILE

10. else if log i AEMEAL 1 H A AN —5 then
11. B LY =i Hi&

12 ¥ log_i G NA MR

13. break

14. else if log i ERLEE L H A A —E then
15. continue

16. end if

17. BH AR HE S ofN=i

18. end for

43 ETARE

BRI TS RO S TR T A S R S R R S A S RO L R R A AN R A B Y s B e R
AR5 HAb S B R SO R, W] DA RS AT T AR 3R AT H b, — 8 2 IH 5 SRR IK H GG IR 28 3K
A AE A IH T SR AT T WA e B A R AT, T A T ORI DL, 38 B 2058 A5 22 09T U A L R AT IX
U ] R T RO B TR IR 55 T, S T L R e g 454 0 55 A Y R AT R M T 4R AL IR E T
IHE CA s F 55 HEAS Z R B ARSERIR WL 3.

Bk 3. BRI

1 if 2438 HAERAEFMIH then

2 replay commit log() /MK A HE

3 end if

4. MHESHF IR emN=C4Z K H &S

5. MHESCFPERE sN=f KHE 5

6 for (i=cmN+1 to IsN) do

7 do
8 get T 5 EVLINIINS ofN
9. while (2 £4N15 5K of/N<i)
10. RAHES R i HE

11.  end for
5 —E%ath
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Fig.6 Throughput and latency of two model under different workloads
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